Detection of Elution Profile of Protein in the Presence
Cytochrome P-450 (P-450) in rat liver microsomes has many isozymes.1-4) We have separated and purified these hemoproteins by high-performance liquid chromatography (HPLC) using an ion-exchange column.5-7) Such chromatography is usually done using a buffer containing Emulgen, which is a phenyl-based detergent that absorbs light at 280 nm. Hemoprotein is monitored at 405 or 417 nm and protein at 280 nm. Guengerich and Martin used Lubrol (alkyl ether detergent) instead of Emulgen to detect proteins at 280 nm during the chromatography of P-450, and they found that the separation with Lubrol was not different from those with other phenyl-based detergents in diethylaminoethyl (DEAE)-cellulose chromatography.8,9) However, only Emulgen 911 gave good resolution of P-450 isozymes on HPLC using a DEAE-5PW column; Lubrol did not. 10) It is advantageous to monitor at multiple wavelengths for the identification and characterization of proteins. In the chromatography of the hemoprotein P-450, simultaneous detection of the heme and the protein moiety is important for identification of the eluted protein.
We have now developed a way to detect P-450 and its protein moiety continuously in the presence of Emulgen during chromatography.
Experimental Chemicals and Animals
Male Sprague-Dawley rats weighing 250-300 g were obtained from Nippon Clea (Tokyo, Japan). Sodium phenobarbital (PB, 80 mg/kg, dissolved in saline) was given intraperitoneally daily for 4 d. Rat liver microsomes were prepared as described elsewhere:7) Bovine serum albumin (BSA) was obtained from Sigma Chemical Co. (St. Louis, MO) and other reagents from Wako Pure Chemical Industries (Osaka, Japan). Emulgen 911 and 913 were gifts from Kao Corporation (Tokyo, Japan). 7.5, containing 0.4% Emulgen 911 and 20% glycerol, and the optical density was measured in cells of 10 mm path-length using a photometer.
of the presence of 0.4% Emulgen 911. Next, purified P-450PB-47) was chromatographed with dual monitoring at 244 and 417 nm. The chromatographic profile with dual monitoring is shown in Fig. 3 . The peak areas monitored at 244 and 417 nm were calculated by a data processor. The area over the base-line was taken as that of the peak, and the peak area calculated at 244 nm was not affected by the existence of Emulgen. Therefore, the correlation curve (shown in Fig. 4 ) between the amounts of P-450 injected and the peak areas measured at 244 nm passes through the origin. At least 0.5 nmol (35 rig) of P-450 was detectable in this way . Both peak areas increased linearly over 5 nmol. The ratio of the peak area at 417 nm divided by that at 244 nm was constant (1.41) for all amounts of P-450 injected. Therefore, the optical density at 244 nm reflected the amount of protein. Figure 5 shows a typical chromatogram of solubilized microsomes treated with PB. The peak at the retention time of 22 min is the P-450PB-4 fraction. When purified P-450PB-4 was injected into the HPLC column, the absorbance at 244 nm was lower than that at 417 nm (Fig.  3) . However, the absorbance of the P-450PB-4 fraction of solubilized microsomes at 244 nm The closed and open circles indicate the peak areas at 417 and 244 nm, respectively. Here, 0.5 to 5 nmol of P-450 was chromatographed under the same conditions as in Fig. 3 . The solid and dashed lines show the absorbances at 417 and 244 nm, respectively. The peak indicated by the arrow is the P-450PB-4 fraction. Ion-exchange chromatography was done under the same conditions as in Fig. 3. was much higher than that at 417 nm (Fig. 5) . This result implies that the P-450PB-4 fraction in Fig. 5 contains impurities. In fact, the specific content of this fraction was 4.98 nmol/mg, one-third of that of our purified P-450PB-4 (14.4 nmol/mg). At the retention times of 5 and 15 min in Fig. 5 , much protein or other species absorbing at 244 nm was seen, but this had little absorbance at 417 nm and was not hemoprotein. Identification and judgement of the purity of eluted P-450 was possible by comparing the chromatographic profiles monitored at 244 and 417nm.
HPLC allows continuous monitoring and multiple detection, giving much information about eluted substances. This detection system should also be useful to analyze other membrane proteins in the presence of non-ionic detergents such as Emulgen or Triton.
